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fiLTU<, hZ>^H$^9-ymfe*&* *)&mt Lte^m&li (10 0// 

^ua7->«ltui/\ -o^sj: ^m^^o m-r^^(±, itii 

3s£ 1 0%J: »9A§ <1-&-<^H;£ L<. iltLT^y- hi^t 

Sfl/DTOffHv^ $f,CIJ|{iM{:U«6^ MIO-lOOOn 
m, SiL((il 0-2 0 0 n m(7)$EHTii(i>L^ 0 
[0102] 

-#'J*>A£^ t^v^A. 'J^->A, -?y^i'*yA/mWL'k 1 ®}, v^*y 
A$|£i^ T^-^A/^HtT^-^A (A 1 2 0 3 ) tl^tJ, -Y>v?A, 

'i^-^A/r^^ -->Arl^. #±«^^^^»bti^o -tL^co^-e, m 

r;i^ -*y ^/mitT)]y< -^a (AI2O3) rl-g-tk v^a/ta-^- 
^Afi^tf^ r;i^ -^A^^ii-e^^, 0 -ti^om^S^m^^ 

^lOnm-lOOOnra, *f t L < li 5 0 nm~ 2 0 0 n mO$GH-Cj§f£ flh 
[0 10 3] 
[0 10 4] 
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mm t %ytm t tz a izfimmm <vm. r if mm t §titm t tz & m^mm t <d m 

[0 10 5] 

&as t a, mmmm&T*?^jtm&$\±.v>tztb \zmm t mmm Pai izmf h ft 

Z>m<7)Z.tt:\ rt«ELfft^<OIMti« ( 1 9 9 8^11^306 
^•f-f-- ^-XttS&fr) J Ofjl 2 H$ 2 * r*S*t#J ( 1 2 3 - 1 6 61 
) Ki£fflKgE«3*rC:fc»K jE?U£A5 (||/^7 7-l) hSTffiAH ($ 

lA'7 7 7-i) t**Jb«5o 

[0 10 6] 

77T-I (IE?Ly±AJi) (i. #r^¥ 9 - 4 5 4 7 9 R 9 - 2 

6 0 0 6 1518-28806 9 ttft&z i> *:<Dmmmzm2tiX& 9 

[0 10 7] 

HSU'* ?77-| (WT-ftAJi) Si> 6 - 3 2 5 8 7 1 |5j 9 - 

1 7 5 7 4#2r#ft, m 1 0 - 7 4 5 8 6 ^fR^H & -?-<Z>f¥»*fE$!c£ tlTiS 0 

7 y ffc V * y a KftS $ ft h T )V u y &Wkit&®'* v7 7-m, yy it-? 7 * v 

•> A K{£^ $ *l * 7 ^ # 'J ±S&JSffc£^/ < 7 7 7-f, mt T )V ^ - 7 A Kft 

[0 10 8] 

±fS/s -y 77-i (ftAl) ItZXn^m-e&ZZtrfM-Z L < , Ut*tK&J: 
-€-<7)Mi¥(i0. 1 nm- 1 0 0 nmW|i«f Lv> 0 
[0 10 9] 
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Ifbti&kO-C&Zo Wittf, #Pfl¥ 1 1 - 2 0 4 2 5 8-f\ |WJ 1 1 - 2 0 4 3 
5 JSlV MELf^t-eoitjtfM (1998^11^305 

* • -r ^ - ■ J^ttSHf) J <7)2 3 7H^Cffi$fc£ftTv>&iE?LIS.Lt 

[0 110] 

jt-r & c: <h -em^- £ ie?loiiis^^ * ffij± £ * & £ t &x § & 0 

[0 111] 
[0 1 12] 
[0 1 13] 

Mil, Mif^it^i^lt^TO^tflMft^^ 1 5 nmM 
[0 1 14] 

mmitzitm^mm, iziiMi&mfrh&xztLx < 

[0 115] 
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[0 116] 

ttz, Z<D%itmi±, #HP8 5 7 - 5 1 7 8 1 tlX X o 

mmztitz%itm<7)mmK^^x&, m^mmi$%<, wmzfccxmg.miR-f 

Z>Z\t &X # h fiK SHtfi5 nm~ 5 ^ m<7)$EH-e&£o 
[0 1171 

^^^i^^frlE-^ (i) ttzkt (3) -e^$tL^#^«ii 
±$;^-c&&** Mb-^tKc*hr-& Kwc> h^rM-^Jtti, #£L<t±0. is 

[0 118] 

Mb-^tO 

lb^t?^ov>T(;i rK-^>Mb^ (#^. K-/Ohtfcv»?) J fcv^, 
0Ox.tf, 5&*W*^»A, ffc^Btv^ 21«L, fOl^^A : B 
= 10 19 0 T tUi'lb^t? A if K - / <? > Mfc£1SrTNfc!K it&toBifi** h f b 
<, MtC **»«r^»A, fb£«> ft^»C©3«tf»*>fl*j£U 

-eofl^JWA : b : c = 5 : i o : 8 5t*nif, ft:^A > ffc^B^K- 
Mfc£-*ire*»K fb^tfC^** Mb^T*£&o 

[0 119] 
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m<r>m±WL&*A 6 0 nm&TlZ-r&ZtlZXlOnSmt, B G R#&» ? "BTf£ 
t^^o ZtzA 6 0 nmJ^TcO^^£^&,r ^fb^ K/*> y y ( 

[0120] 

( 

[0121] 

[0122] 

[0 12 3] 

« K teffl $ tt & ££n o & (?) (7) 4. & f, ^ co & <z> £ l r ffl v ^ c: <h a*-? # & 0 

[0 12 4] 
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[0 12 5] 
[0 12 6] 



N, N' , N' -T-h77i-;P-4, 4' -77U7i-^;N, N' -v 
7x-^-N, N' -If* (3-^f^7x-^) - [1, 1' -H*7xx^] 
-4, 4' (TPD) ; 2, (4-y-p-f'J;V7^77 

7n;r/ ; l, 1-tfT, (4-y-p-h'J^7^7x-;i/) v^n 
^^r-^> ; N, N, N' , N' -f>7-p-f'J^-4, 4' -/7^7 1f7 
■x-;u; 1, l-kf* (4-y-p-h'J ;l/7 5/7x^^) -4-7x^y 
?u^*^y \ \£?, (4-y>f;V7<y-2-^f^7x^^) 
> ; tr* (4-y-p-h'J^7^77x-;v) 7x-;M5 , > ; N, N' -v 
7x^;V-N, N' -v (4->h*y7x-^) -4, 4' -y'7^t'7x 

- ^ ; N, N, N' , N' -xh97i-;W-4, 4' -y7^v7x-^x 
-f-;i^;4, 4' -If* (y7x-;k7^7) ^t- KV 7x-;l/ ; N, N, N 

- h 'J (p-h'JM T^>;4 - (y-p-h';;V7^7) -4' - [4 - ( 
v-p-HJ;V7^y) *-^'J;v] x^;i/^>;4-N, N-y7x-^7^7 

- (2-77x^^e^) ^>«tf> ; 3 -* b^ry - 4 ' — N, N-y'7x- 
;i^T^ y ^^-;ix^<>-tf> ; n-7x-;v*;^/-;k ^M^H 5 
, 0 6 1, 5 6 9^lffl#C|Em^tiTV^ 2®Oil^#^^55-T-|*I^^r-r 
&&<7), 4, 4' -If* [N- (1-^-7^;v) -N-7x-^75/ 
] tf -7 (NPD) . #FI¥4 - 3 0 8 6 8 8-^&^fEfc£*LT^£ h 'j 
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7x^^7r/J.^ 7 h^3o^^-A-^Mmg^^4, 4' , 4' ' 
-b'j^ [N- (3 *f-)V7 — -N-7x^)VT^j f'j7x-^7 
(MTDATA) mtfW^fhtl&o 
[0 12 7] 

It:, Ztih <DUn £ iH^Til K 2f A L /c, ifct±£ft<bo##£fc$^tf>± 
[0 12 8] 

pi-s i, pi-s i c^(7)iE^^tJ^iE?u±A^2i-, lEiimmu 

[0 12 9] 
[0 13 0] 

19 c tares %> 0 ^imm.m<Dmm K^x\tmzmmt^> 

i)K ii#(±5~ 5 0 0 0 nmflj^-e^^o -coiE?Li5^(i> ±MW&<D- ff £ 
[0131] 

[0 13 2] 
[0 13 3] 
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[0 13 4] 

o 

[0 13 5] 

mt Ltz^fri~m\*m^z>z.ti>x%h 0 

[0 13 6] 

) r^^-^A (Alq) , Ml X (5, 7-y^nn-8-^y'J/-^) T 
HJ* (5, 7-y7n€-8-Jry'j;-^) T;l^-">^, h 

'1* (2-^f;v-8-^7'jy-^) t;i^--v-a, m;* (5-^;i/-8 
-^r/';y-;i0 t^-^a, ex (8-^y;y-;v) (Znq) 

, ^.^Mttf>(7)^|*^:<7)4i,L,#^^i n> Mg, Cu, Ca, Sn, Galli 

miz, ni-si, ni-s i cKt^mmi^mfebm^mmmA-t txm^z 
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[0 13 7] 

[0 13 8] 

(«U **J\ > 

[0 13 9] 

f!7^l/Ai:UIJ, *'Jxfl/>fU7^l/-l« (PET) „ *° 

1; i^l/>f--7 ^ h (PEN) , *''Jx-fHW> (PES) , * 0, Jxc 

T'JV-K *°'J-r^K, sjfijfc-jj?*- > (PC) . t^o-Xh'J7-bf- 
h (TAC) , t^n-XT-tf - h7ntft^- h (CAP) #^^7^ 
;l/A^#^f £>*L& 0 
[0 14 0] 

[0141] 

-IK, ^«i9tBL»T-^ (%) =f IE Lif ^i:ML/:«/tt 
E Lm^-KWiLfzm^ix 1 0 0-e&£ o 
[0 14 2] 
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e l n t-^ & s ^\ tiELtf^st^ %m z mm-r % 0 

[0 14 3] 

(tiELf^«M) 

[0 14 4] 

1 fxmtXT, jfiL<l±10nm-2 0 0 nm^IIIC^^J;^:, 

■c**iE?LftAS. iE?Lii^®, ^7t«> mj-mmm, mi-&xm, ^Eiim±m 

[0 14 5] 

, h iJP^Jg 5 0 - 4 5 0 °C, Jt^jt 10-6p a -10-2pa, If 

ilEO. Olnm-SOnm/^X Sf SS- 5 0 Ot, IfO. In 

[0 14 6] 

< ii 5 0 nm~ 2 0 0 nm<7>iEH<75Jgi;¥^&& £ ? K % ^ij x. fi\ MM*?X^v 9 
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[0 14 7] 

*%fflv>WF%kWte, ^itm^m^<D^y^ K-^;^£f£tt> itb/iti^ii-e 

[0 14 8] 
[0 14 9] 

ztzftmmmzm^Lr, mm, m^axs. m^mmm, 7 &Jtm, lE^imm 

[0 15 0] 

* + , mm * - (vm®. t l -cms. 2 - a 0 vmm % mvt t „ i§7t^iiriij-r g 

[0151] 
[0 15 2] 

^T-v^-f^, f'UT'l'-t LTfixHf, /^yrr>, AV 

1"-?.^(7)IEi!j^(i^-M^ h'J'^^ (/N° y y/7 h 'j -y ^7.) 
[0 15 3] 
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[0 15 4] 
[0 15 5] 

m^Jta^iaoftiK, jtii^3ffi«o*«, it-t>4)—<DytwMtfmf 

[0 15 6] 

[0 15 7] 
[0 15 8] 

111 1 fi> tiE L|t^M#J&£*L&^7^Eg<7>— ^I^Lf:i»**So 
[0 15 9] 
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[0 16 0] 



BI2{±, ^^A^i^El-e^o 
[0 1 6 1 J 

& m& ^ltv^ 0 k^ot^ih 5 & mm.<v r- 9 m. 6 a , -e- tt^^m 

TO 1 ^ & *9 , jfeicfft 5 t t- 9B. 6 (i^T^^e^c lt, iSxi-^fiS-eiffi^ 

3tc^Lrv^ (m-ffltiEj^-f) 0 jSlt3(±, M£$L5 fr^^m^^lm 

[0 16 2] 
[0 16 3] 

MStfi, W$IE L mi- 10, 7>f-/f>^F5V^^l 1, h ^ > 
* 1 2. n^^^Hf l 3f*fx.tv^ 0 ii<7)Ii(:|iiELt?l OtLt 

> life, ffe»tiELt?^fflv\ -n^^iwi-*«±tc3fea-r^ 

[0 16 4] 

03 tC&v^-C, $IJ^^B^^t"-^^6 ^^LT^-f 7f>^^7>y^^ 1 

iLtx^yf >^f7>y^^i i <dy- h nutans -f-^epin $ *i£ t , * >f 
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[0 16 5] 

rftrnztiz 1 1 i> mm v ? y ? 1 2 oiei&j&** >-t-& 0 121* h?> v 

[0 16 6] 

9 >y^^ 1 1 (nmWjffXyt&o L^u y^-yy h 7 y=J7. 9 1 1 ofg 

Lrtnvm 1 3 \$%n>zixtzmfer-9m j %v>nM*$m-$-z><D 
x\ mm v ? yvT, 9 1 2 (Dmrnt^y-vm-fimtztix, ^M^m^m^ 

f7>y^n 2 7) ? ||ili!LT^r«EL^T-l o^mt^,o 
[0 16 7] 

0 fcttLT, 7^f^ ^^-C**^ ^;f>^fy>yX^l 1 <hIEl* h 9 > 

v** 1 2 £iwc, m%c<7)mm3*rtirti<D%mELm i f-i o«^t 

[0 16 8] 

[0 16 9] 
[0 17 0] 
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[0171] 

t »^ti^^S^5 ^^MLTV^®^3^®ft^-^if^^Si:T^ 

[0 17 2] 
[*»!!] 

[0 1 7 3] 

mmmi 

<mmE L E D 1 - 1 <Dftm : Jt^ffl) 

Kit Ltf7^±i:, I TO^l 5 0 nrat|U:i« (NHt^^7^ 
tti:NA-4 5) >^£?rofcffe, I T OMWmmZ fx »tfc2 

* i 8 0-7*0^7^3-^ -cj@w?Ki5fe^- l > x&m 

[0 17 4] 

ow^U7f>|JgS;M't*-K:, «-NPD, CBP, Ir-12, BC, 
A 1 q 3 ^-?-|iftiAtiI^lt^it:Mlt/:o 
[0 17 5] 

mmm* 4 x 1 0 -4p a i t«EL^, a-NPD ZftWl&Z&fiL 
Kill? 5 0 nmOflt$K&*J:-9t::jK*U IE?Li£A/fifc§JI fcSfcttfco SfcK 
, C B P OAo fc«TIBJn«tsK- htIr-12 ^Ao fc*K- h ZZti^tityiiLlZ 
IILTCBPt I r- 1 2WlfM^ J l 0 0 : 7 t:^^. 4 9 Clip Mi? 
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3 0 nm<DWZlZ?j:2>£o l^MM LX%ltm*tmf2 0 
[0 17 6] 

^v^-e, BC^IfLt, J?£ 1 0 nm^iE?LiaiL^*IStt/Co IK, A 1 q 

3*^lmi¥4 o nmom^mmmztmtzo 

[0 17 7] 

^f>lOlfi/U^7 hiCt^O. 5 gA*U S^1^2X1 O-^P 
aitiEL/:!, ~> * A A 0 h tcii* LT3R3»iS« 1 . 5nm/ 

MB L > li^ilJt 0 . In m/#fi * L , HU IE v ^^y^Atlt <DM& 
®frbJ&Z>mm (2 0 0 nm) £: Lt, Jtf Mf E Lf?-OL ED 1 - 1 fcfls 

[0 17 8] 

(tiELf^OLED 1-2-1-2 0 OfER) 

BP^ ^1 UgS«OJt«l -8XW*^K#&«^b^«JtwggMLfcm^ti 
»Lt, LffOLED 1-2-1-20 ^IL/: 0 

[0 17 9] 
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[ft 2 5] 
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[0181] 
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[it 2 7] 




[0 18 2] 

#f)fif:tiELt?0 LED1-1-1-20 Kov^TTfEO «t -9 4 

[0 18 3] 

3WftO#«i"*I^IW) 
**8E Lf^OLED 1-1-1-2 0^*^^ fig 2 3 Jg, 
i^fl^Tt2. 5mA/cm2otf L ^ML/:^t^S (L) [c 
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cs-iooo (5;;^H) &fflnfc 0 

[0 18 4] 

tfrt i>\s*7) (i. ^f«E Lf^OL ED 1 - 1 (D&Ufc&m* 1 0 0 t LfcB#Offl 

?tffiT^L7to nhfi/z^^mi Kip-to 

[0 18 5] 

[^1] 
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1 09 
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60 




QLED1 — 6 


fcht$5 
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1 U 1 




0LED1 - 7 




82 
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0LED1 - 8 


tt&7 


77 


74 




0LED1- 9 


J±3&8 
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110 


itHHN 


OLED1-10 


1 -2 


175 


212 




0LED1-11 


1 -6 


177 


205 




0LED1-12 


1 - 7 


190 


170 




0LED1-13 


2 - 1 


168 


176 




0LED1-14 


2-6 


170 


208 




0LED1-15 


3 - 1 


160 


170 




0LED1-16 


3-3 


172 


183 




0LED1-17 


4 - 1 


188 


233 




0LED1-18 


4-4 


195 


215 




0LED1-19 


4-11 


185 


210 




0LED1-2O 


5-2 


170 


172 





[0 18 6] 

fU <fc OWb^fcid 0LED1-1-1-2 0 XTfiZtiZmT-^te^X 
. Jfc^b^%£fflV>fcOLED 1 - 1 ~ 1 -9 tit^X, 

ffl^OL ED1-10-OLED1-20 mWBtRV^tmtit 
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[0 18 7] 

SEK. mitmk&%B-VlbZ> I r - 1 2 * I r - 1 Cf LT O 

LEDl-10G^f)OLEDl-19GS:, I r - 1 2 * I r - 9 K# 

x.fcJSW±R*SU:: LTOLED1 — 1 0R^OLEDl-l 9 R^MLf: 0 

-o^-«EL*T-tcio\/^T^. ±tsi r-i 2z&.mLtzntm%kv>%}%:*m 

[0 18 8] 

i fc. JtfEf£t!l L/zOLED 1 -4, 1-10. 1-1 K 1 - 1 2 £fflv^T 
, 5 0 c d/m2<Dmm%mt<VK>&m%ME.ZW\fcLtzm%:, OLED1-4 

(D^mE Lmj-r^mmumi o vt Lxamt u:in:, oledi-io 

, 1-11, l-120E»lffli, WmtHT-l. 0V, -0. 
7V, - 0. 6V<!:^I9, itg&O? ^~V>m*5£Jhm<r>*7. Mfc^&Kffli^ 
fcSHS-KJttfc U 1&IBtt«EE-C»f^1- 4 £ £ fcit©"*- * - § fc 0 
[0 18 9] 

(W^E L StTO L E D 2 - 1 I ibicffl) 

i Kmm^>mmE l^t-o l e d i - i of^c^r, 

flfcKLT, «ELfi 1 OLED2 -1-2-12 SrflsjRLfco 
[0 19 0] 

nhittz^^E Lft^-0 LED2-1-2-1 2 (D#^(:ov>t, ^MfO 1 t 

IZTFiTo 

[0191] 

fcfc, S2 ^fem<7)#M^{i. ^E LffOLED 2 - 1 OflTfc^Jt, 

¥mm$rfttim loot Lfzv$<DffittmxmLfz 0 

[0 19 2] 
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210 
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230 
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4 -11 
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230 





[0 19 3] 
[It 2 8] 




[0 19 4] 

^2 X Oflf>MJ: ? ^ OLED2-1-2-1 2 T^c£ tL^i^C^T 
> Jt«<b^«rfflv>fcOLED2-l, 2-2«hifc^T, ^f&WKffcS'ffc'frtt* 
ffl^/:0LED2-3-0LED2-l 2 H^HS^Iftm^ 

[0 19 5] 

^W3 

( 7 ;u ij 9 -it^gfiOfESO 
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mmm 1 ^is*c<^«e l^o l e d i - i <Dftmz&\,*x, ie?l£a/$& 

mm^a -NPDOft*?*) tw, m-MTDATXA^fflV\ Kffc<£|M - 

4 + 1 r- 12 0 0 : 7fcfc*«MKfW&) ^fflv\ l^ii 

i:BC«:iK 5l§tt#7«y<t';^-^A0. 5 nmM'TiK^^A HOnm 

[0196] 

(iltfel&*^f«E LS^OfPM) 
±fE<0»fe§B^$|E L^-Otf^Kfc^T, f&TfegK I r - 1 2 Oftfr 0 K 

i r-i (i^ijg^i oo : 7 iz&zxiKmm zm^tzmmmmzLx 

[0 19 7] 

1 r-9 1 00 : 7 Kftzxiizmm zm^tivkmmmz lx 

, *MMiELi?t^Lf; 0 
[0 19 8] 
[ft 2 9] 

m— MTDATXA 
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[0 19 91 

$5!U 12 2 ^(i, f^L7tlufe^^ttO^^A<7)ti^:0O^^^t^o BP*> 
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